A variety of fixed point results are presented for weakly sequentially upper semicontinuous maps. In addition an existence result is established for differential equations in Banach spaces relative to the weak topology.
INTRODUCTION
New fixed point theorems are presented for weakly sequentially continuous (and more generally weakly sequentially upper semicontinuous) maps between Banach spaces (or more generally metrisable locally convex spaces). In particular we extend Emmanuele's and other fixed point theory in the literature [5, 13, 14] . Also we present an analogue of Monch's fixed point theorem [11] in the weak topology setting for weakly sequentially continuous maps. The paper will be divided into three main sections. Section 2 (respectively Section 4) discusses fixed point theory for single valued (respectively multivalued) maps whereas in Section 3 we use the theory developed in Section 2 to establish the existence of weak solutions to differential equations.
SINGLE VALUED MAPS
We shall establish two new fixed point results in this section. However before we do so we present a well known result from the literature which will be used throughout this section (for completness we include its proof).
THEOREM 2 . 1 . Let E be a metrisable locally convex linear topological space with Q a weakly compact subset of E. Suppose F : Q -¥ E is weakly sequentially continuous. Then F : Q -> E is weakly continuous.
PROOF: Let A be a weakly closed subset of E. We first show F~1(A) is weakly sequentially closed in Q. To see this let y n € F~1(A) and y n -»• y (here - 
We may apply the Schauder-Tychonoff Theorem (consider E with the weak topology and note F : D w -> D w is continuous with D w compact) to deduce that F has a fixed point in 2 > \ D We now present a fixed point result when (2.2) is not assumed. As one would expect (2.1) needs to be adjusted also. [4] there is a weakly sequentially continuous map F : Q -> Q with the following property holding:
THEOREM 2 . 3 . Let E be a Banach space (or more generally a metrisable locally convex linear topological space), Q a closed, convex subset of E and XQ € Q-Suppose
: -weakly compact.
Then F has a fixed point in Q. 
Apply the Schauder-Tychonoff Theorem to deduce the result. D
APPLICATION
We begin with a discussion of the operator equation
Solutions to (3.1) will be sought in C([0,T],£;). 
THEOREM 3 . 1 . Let E be a Banach space with Q a nonempty, bounded, closed, convex, equicontinuous subset ofC\[0,T},EY Suppose F : Q -» Q is wk-sequentially continuous (that is, if for any sequence (x n ) in Q with x n (t) -> x(t) in (E,w) for each t € [0,T], then Fx n (t) -+ Fx(t) in (E,w) for each t € [0,T]) and assume
We now state the following well known result [10] .
THEOREM 3 . 2 . Let H C C([0, T], E) be bounded and equicontinuous. Then P(H)= sup /?(#(<)) = P(H[O,T\) and the function t K+ fi\H(t)j is continuous; here H(t) = {(j>(t) : <£ G # } and H[0,T] = [
We now discuss a special case of (3.1), namely 
(t) -*• x(t) in (E, w) for each t e [0, T]. Fix t € (0,T). Since f t is weakly sequentially continuous, the Lebesgue dominated convergence theorem for the Pettis integral [7, Corollary 4] implies for each cf> 6 E* that <j>(Fx n (t))^(f>(Fx(t)).

We can do this for each t € [0, T] and so F : Q -t Q is wfc-sequentially continuous. It remains to show (2.7). Let x* 6 Q and C -co[{x*} U F(C)) for some C C Q. We must show C is relatively weakly compact. Notice from Theorem 3.2 that the function v : t -> p(C(t)\ is continuous on [0,T\.
For fixed t € (0, T] divide [0, t] into m parts: 0 = t 0 < t\ < ... < t m = t, where U -it/m
(C[ti-i, U]) = sup{/?(C(s)) : U-i ^ s ^ u] = v(si).
Also by the Pettis integral mean value theorem we obtain for u 6 C, 
Fu(t) = x 0 + E / f(s,u(s)Jds
Y, {ti+i -ti)w(p{c[u,u+i]))
i=0 ^ ' i=0 m-1
«=0
at https://www.cambridge.org/core/terms. https://doi.org/10.1017/S0004972700022450 [7] Upper semicontinuous maps 445 using (3.7) and (3. We begin by presenting the analogue of Theorem 2.3 for multivalued maps. 
0,T),E). Q = \y € C([0,T],E) : \y(t)\ ^ b(t) for t € [0,T] and \y(t) -y{s)\ ^ Kt) -b(s) for t,se
